. Ethanol tolerance is based on the presence of a very abundant alcohol dehydrogenase (ADH), and null mutants are very sensitive (David et al 1976) . On the other hand, flies that are heterozygous for a null and a normal allele exhibit a normal tolerance (Kerver and Rotman, 1987 (David and Bocquet, 1975; David et al, 1988 (Chakir et al, 1993) . It remained possible that, in spite of having the same electrophoretic allele and the same protein (see Kreitman, 1983) Middleton and Kacser (1983) . One mechanism could be that the sensitivity of the target organs, ie the nervous system, is very different between European and Congolian flies. But another mechanism is that ethanol tolerance could depend not only on ADH activity, but also on ACS (Acetyl-CoAsynthetase) activity. This possibility, which was excluded for larvae by Freriksen et al (1991) , seems worth consideration for adults according to the work of Chakir et al (1993) . Obviously, this problem deserves further investigation.
A second, and novel, conclusion is the magnitude of a maternal effect which discriminates the reciprocal F i s, and also the fact that this effect concerns both acetic-acid and ethanol tolerances.
Various processes may explain maternal influences, including the transmission of cytoplasmic organelles (Sager, 1977) or symbionts (Nardon, 1993) , a perturbation of the mother's physiology by environmental effects (David, 1962) or the asymmetric contribution of paternal and maternal genotypes to the formation of the embryo (see Lawrence, 1992 ).
Our observations are probably explained by this last type, ie maternal genotype effect. The most striking observation is that physiological differences between reciprocal F i s, which are initiated in the embryo, persist until the adult stage. By contrast, maternal effects on ADH activity, described by Kerver and Rotman (1987) , disappeared much earlier in the larval stages. We do not know which metabolic pathway is involved in the maternal influence observed in crosses between European and Afrotropical flies. The similarity between ethanol and acetic-acid tolerances suggests that the ACS activity could be involved. But the tolerance of the target organs, especially of the nervous system, could also be modified ). In conclusion, the large difference in ethanol tolerance between European and African flies may be partly due to differences in ADH activity and Adh polymorphism. Natural selection, however, may also use other as yet unidentified processes, for increasing the difference, as evidenced in this paper.
